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(54) POLYURETHANE AND HIGH-MOLECULAR DIOL HAVING POLYSILOXANE SIDE CHAIN 
USED FOR PREPARING THE POLYURETHANE 

(57)Abstract: 

PURPOSE: To improve the mechanical strength, 
abrasion resistance, and surface properties such as 
water repellency and lubricity of a polyurethane by 
specifying the structural units, Si content, and 
logarithmic viscosity thereof. 
CONSTITUTION: A high-molecular diol which has a 
polysiloxane side chain and OH groups at both terminals 
of the main chain and comprises structural units of 
formula I or II (wherein R1 is a divalent hydrocarbon 
group), structural units of formula III (wherein R3 is R1), 
and structural units of formula IV or VI (wherein R5 is 3- 
6C alkanetriyl; R6 is alkylene; R7 to R11 are each 1-6C 
alkyl or aryl; and m is 5-70), an org. diisocyanate, and if 
necessary a high- molecular diol which has OH groups at 
both terminals of the main chain and comprises 
structural units of formula II or IV (wherein R2 is R1) and 
structural units of formula VII (wherein R4 is R1) and a 
chain extender are reacted to give a polyurethane which 
comprises structural units formed by eliminating H 

atoms from the terminal OH groups of the high-molecular diol and structural units of formula 
VIII and has an Si content of 0.1~20wt.% and a logarithmic viscosity of 0.1-1.5dl/g. 
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<7)tasrtT*^c y-f*STp©^*#o. iss%* 

5^ -r*;i£#T?*1\ *fc4r^*aiT©*(r*«t2 0«« 
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11 

[0 0 5 5] *mivmvv9>\msLQ. 5g/i 

0 0ml <D9^)Vt^)Vh7^ mfctbTZ O^T* 
&fcft»1ftg#0. 5-1. 5 d l/gCDlBBPTCfc 

SttSttO. 6-1. 2d l/gCDEfflftT&SIItrt* i0 

[0 0 5 6] *^^#U^lx^>l^ ±IBiS# : Fv:* 
-;MMfc [a] S4A«±E# I J^D**>««**r» 

ft?vt-)itmm& cm v*7 

[0 0 5 7] 

0=C = N-R 12 -N = C=0 (VI) 
[0 0 5 8] «+i R l, ttME«*Ot*DT*W 

[0059] -c«an*#«y-fy^7*-hi*, ffi 
tic^ofigsns. 

[0 0 6 0] ±BHRa (vi) -c«an««ii^y5/ 

^VS/7*-K P"7xXl/>S>>fyS/7*~K 
MJ^SMy->7*-K 1, 5-^-7^1/>v<V 
S/7*-Kft<K03?S*^VS/7*-h ;+^'Jl/> 

y-fy^7*-K ^*»^*i/>y-fy3/7*-htt 

^7*-K 4, 4' -y^UA+^^^V 30 
^7*-h&£0|MBas;<y^7*-h3St»Jf6h 

[0 0 6 1] [c] ttKZ&fr? 

V*-MZ\t, atB©fc*!K *»¥Vt-fr1Ht [c 

-l] *4t*#yix^y*-*, 

[c-2] *4**#y*-#*-hy*-Aftif 

xh7*^>7$M-h^*-», #UX9 t l/>7S? 

tfy^*lM*l/>75M~h$>:f- 
#U-3-^y^>^3Fl/>7^-h^*- 40 

)i*u>?*)3 -jvgito tr * # y 7 i/ > 7 sm- 
hy*-*. l. 9-yj->y*-;vt2-^**- 
i, 8-^^^>i;*-;v ( h$7;i/*w>^ I J3- > i^ 

»fc-r*#y7^*i/>7^-hy*-^ *y*? 
i/TB, #y^**^9 L w>*-#*-h5;*-* 1 

1, 9-y*>3>*-JM:2-*?^-l f 8-*£* 

>s;*-*t*7JW i i/>yy3-^«»tT6#y7 50 



ftM¥4-3 04 2 24 
[0 0 6 2] *»W0#y9k*>*M**fc»C« 

;HMfc [c] %4XZM#¥i?*-)Vi$l:tt/* 

tcmwmms 0-2 3 otjtwumv *7*- 
*a«ctKj:o*5Hio#y«>^>jwi6n*. 

H*73>*ft£S«Wl/tfcJ;K Sfc> ±BR*tt 
#«^y^7*-hlC#l/TTOttft*«»»©fiFft 

TKff^TtiK ut«. wttfM' 

)V ; ^^#^£73 Hfc£073 H ; jWfcc^ 

<D7)V3-)vmtm$\srm*TbM\ *wmn®# 

5-90 ££££ 5 ic^mMoftfflft 

[0 0 6 3] #y^ow>«l^»»^y*-^fc 

B, MftCINra (I -1) , tt&Wtt (II- 1) 

s&xfmmft (iii-i) *64*#uixf*y* 
-a (a- 1) , %m\zmm& a - 

2) , (11- 1) *<ktf*ijgi|M£ (in- 1) 

#6&*#y*-#*-hy*-^ [«T, ***#y 

(A- 2) t» 

T«] > XXttl£ltt*tt (1-2) , (II- 

1) fc<££/«?iiiti& cm — 2) *5ft*#y*-#* 

(A- 3) »fc # *^sn 
*. mftTPt-JV (A-l) , (A 

-2) *±r«»?y*-* (a- 3) « t -en-en* 

-^*tt (a-l) , mtHVX-mUL (a-2) * 
<ktfK»T^*-^*tt (a- 3) *4«#y3/n* 

[0 0 6 4] (A-l) 14, WLtf, 9r 

s^i^e (1-1) -r*to%- 

[0 0 6 5] 

HOOC-R l -COOH (VII) 



(8) 
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13 

[0 0 6 6] (j£*, R4*ttE£*0fc*DT**) 
[0 0 6 7] T*Sn^y*^#>K*fcB*OXXT 
^#*ttll»#t ;9fao«JB*tt (II- 1) fc^AS 

[0 0 6 8] 

HO-R 3 -OH (VIII) 

HO-R 5 -OH R 7 R 9 
0-R 6 -ii+0-ii 



[0 0 6 9] (#K R 3 «ffifI2^gOt430T&«)) 
[0 0 7 0] TjR*n«J>*-JV£ ; 3rS<Dfl}ii*fi 
(III— 1 ) *4*.*^e/t-, tftte-STEft 2 3 

[0 0 7 1] 

Mb2 33 



m 



( K- 1 ) 



(IX- 1) S&ttTI3fb2 4 
[0 0 7 4] 



[flS2 4] 



[0 0 7 2] (fc2 3<f», R 5 > R\ R\ R 8 > R\ 

[0073] 7r*sn<5*u^n*-y->fli«^lry*-3K 

R 7 R 9 
CH2 - C H- R 13 - 0- R 6 - S i tO- i i %R n 

[0 0 7 5] Ufc 2 4+, R 1> ««*»1^4©7;p* ffi&2n£o *#*XXT*5£lEJ6tt» K*©afftt 
1/>»**U R 6 , R T , R 8 , R 9 , R", R»*J;tf ^ R»fc*CT»E*fctt«EOff«OE*TTff5J:t 



I K-2 ) 



[0 0 7 6] V7fi*tlZ$Vi'U*y>m$G7)l'*l> 

>**s/H ax- 2) t«rBf^oa-&Tffifflb, ^ne 

£15 0-25 0 , CT?XXT^MbRJS*fcttXX'r;« 
*R«l;:ftU *&tlfcttl**S*&fcl 8 0-2 5 

o c CTSfii'&s«ic#i-§^i:ic 5 fc^Tiiig$n^o * 

I/-K ^-n-7^XX**1Mh\ WfbTsX 
#8Si&^CDaFK<Z)&Jg*t8ft7>^ ; E 

5 0 0 p pm©«Hrttft*±5lCffl^*©*«ff*U 

[0 0 7 7] (A- 2) f*> flAtt. ffl 

jg^fi (I -2) TOb*?/** 
;W-#*-h 5>7U-Jfcb-#*-K 7;i/*W> 
hfc£0*«x*7^4: ; i?r3<0#lig*ffi 

(II- 1) fc^AStyv-, t&to^-RSt (VIII) 
t?«Sn*?*-*i: ;Rrl«)ffitM (III — 1 > * 

ax- 1) tsBrfcotteTttJBU cin^^ i o 

0-2 3 0tTXXrJ«*EJ6fcfrr«CtCJ:oT 



#*- hOMfc^^T^SnsxXWVKIMttl* 
h V - n - 7 h * ; ^ - n - 

30 &tmt7>?*>£rz\t±R??>i\:G®£<DmGt> 
ittt await &ztifivt&. ^ns 

fc»L 1 -5 0 0 p pm0l6HrtfcfcaJ;3fcJitt>*G> 

[0 0 7 8] IMH^*-* (A- 3) HU ff*H ffi 
(1-2) ?tet>?>V7)l* 
K y7U-**-#*-h, 7**U> 
httiffi!>l)t«XXr^t ; ffigtf>8tig#<& 

(II- 1) ^J:r;/?fSoffljg^fi: (III- 2) 

40 [0 0 7 9] 

-0-R 3 -0- (III- 2 a) 

[0 0 8 0] R 3 ^iB^80(hi5r)^^) 

[0081] •c«sft«wfr*#** : Ey , T- Tab 
(vim T*an«y*-*t:Bfa©«ia# 

tt (III- 2) +OTEfc2 5 
[0 0 8 2] 
[ft2 5] 
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II 



(9) 



4-3 04 2 2 4 



15 

R 5 -0- 
I 



16 



R 7 R 9 
0-R 6 -0-ii-eO-^H^R u 

i 10 



c m- 2 b> 



[0 0 8 3] (ft2 5<K R<\ R 6 , R 7 , R 8 * R\ 
R 10 > R^^^mttffllB^O^^OTft^) 
[0 0 8 4] H7f;2ft%®ft (III— 2 b) ZSTLtt 

5"H (IX- 2) ££m£CQtl£TffifflU 10 
0-2 3 0X:VMmm&Z#5XZf')V%&R&\Z 

>ft£«! ; i?-n-7*)),7,XV7yv-Y. v-n- 

n6©tt«ttttJ5S»IZ»l/ 1-5 0 0 p pm(Z)4gffirtt 
[0 0 8 5] HKS (VII) -eS3tta$?#^tf>R<0 
X^'J>», 7Vy<i>f$t* 

HO-Ch-CHa-OH 



<D^#»vrt;M*>K ; 1, 4-v^n/\^U->v*;p 

[0 0 8 6] mWm& (I -2) *4*.S#MXX 

^*-**-h"ft£©^7;v*;k*-**-h ; >*7x 
[0 0 8 7] HRjS (VIII) T?*sn*^*-;p©ft* 

JK 1, 4-y^>^-;K 1, 5-1>9>*M~ 

;k i, 6-^u*>>?t-;K 3-^^-1, 5- 

/*>y:*-Jk 2-^^-1, 8 
;K 1, 1 0-r*>^*-^aif*W5n-6. 
[0 0 8 8] #U3/n (ix- 
1) OftgfltLTIt TEft2 6 
[0 0 8 9] 
[ft2 6] 

CH3 CH3 



20 m 



CHaCHaCha-iifO-Si^CHs 

^ [0 0 9 2] 
[ft 2 7] 



[0 0 9 0] (ft 2 6*, mtei?fl!a£8<Z><!:£DT& 
[0 0 9 1] TSK<Sn*fc£«K TIEft2 7 * 

ChzCHs 
hO-CH2-i-CH2-OH 



CH3 CHs 



ihz - 0- CHa CH2 Oil - i H-O- k i^r CHs 



ihs i 



[0 0 9 3] (ft 2 7*, mf*||5fE£g0><h£DT& 

[009 4] ^7fizn%\t%fyti£imtf ^n*. 

[0 0 9 5] *U">D**>«^7;Wr^>**S/H 



H 3 

(IX- 2) OftaWtUTB, TI2ft2 8 
[0 0 9 6] 
[ft2 8] 
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(10) 



4-304224 



17 



18 



CH3 CH3 

CH2 -C H- CHz - 0-CH2 CHa CH2 - S HO- & i-fa CHa 

CHs CHs 



\ / 
O 

[0 0 9 7] (fc2 8$. m\m&fe&<Dt 

[0098] T^ftM^&^awett-s. 

[0 0 9 9] *^©jS'J^I/^>«. J^UXXt-M 

£&«#<j ^k^^j^t-r?, 

ftttffiA, fa-^, 7^)VhUE<D^Mm [0 10 2] 

#»ii/r#jiiT*t>. *&^^*fflwnB. mm mi] 



.3 

♦ [0100] 

[oion mmm£Vitm\z*»T%»ftitG® 



XA 



XB 



XC 



ft # *}■© it 



m ~ 



C2H5 

HO-CH2-C-CH2-OH CHs CHs 

CH2-0-(CH2) 3 4i ( oii^CHs 

CH3 CHs 

■ 

C mi. tt»^^^^-i:^ 2 2 0 OKiilH, t4fe 
*>2 U4^f) 



C2H5 

HO-CH2-C-CH2-OH 
CH2- 



CH3 CH3 
ii(aii)^CH3 



0-(CH2) r m2 
CH3 CHs 



C 012 

t? 5 7. 5 £ ^ T ) 



# 4 5 0 OKSSft, T£ *> 



HO- 



CH2CH-OH CHs CHs 

CH2-0-(CH2; r ii(.oii _ 

CHs CHs 



CHs 



*>3 l tst) 



[0 10 3] 



[*2] 
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(11) 4WJM- 3 0 4 2 2 4 

19 20 





fk £ 4» © it & m & 


Ya 


CH3 CHs 

CHz -CHChz- 0- C CH2) r ii ( 0 ii^Chs 

o itu itb 

^2 1.8 ) 


YB 


CH3 CHd 

CH2 -CHCH2-0- (CH2j r ii ( oil>j 5T 5 CH3 

*> 3 1. 2 *m-t ) 


YC 


CH3 CH3 

CH2 -CHCHz -0- (. CH2 ) r k i c 0 ii ^ CH3 

^(/ ibis Ahs 

■& 6 5 tm-r ) 


ZA 


CH3 CH3 

HOCH2CH20cai2) 3 ciiO> ir ii (CH2) 3 OCH2CH2OH 

ihs (JH3 

2 0,8*pfJ 



[0104] [^3] 
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(12) 



ttB¥4-3 0 42 24 



21 



22 





it $ m <D £ % 


AD 




BD 




EC 




n i> 




MD I 


4, 4' - J?7X^^^^ '/ * T * - h 


PB A 


•1* U T h 7^t^7.^- f, * _ ^ 

C 2 0 0 0 ) 


PRC 


I »¥^#?-fi: 2 0 0 0 ) 



[0 10 5] ft*. *^S>*-;fc&J:tftf'J9k*> 

bit. #U^l/^>ffl»#»«fttt*h-ry^ ^ 
(HO «©*»*r^^-KES-SEtJ:D«jei/ 

[0106] s&*y 9u^>«>w*«awtt, mm 

1 0 0 m©#U»>l/^>7'f ;i^A©9iaai«*J;tf<* 
ft * ft MMftWtt- hy?7AG-B fflTWTT « E 

[0107] #u*u* #u*i/*> 

[0 1 0 8] ^SSWl 50 
AD 3 5 0 g, BD2 6 5 g£«ktfXA5 5 OgfcKJfc 
Sfcttji*. S^flTF* 2 1 OTCTftJjET****^ 

0. OSgfcflOA, *St«**^fc±lf ImmHgCDK 
[0 10 9] ft&ftfcB#R4Mltt, *KSffi2 6. 7 

fcitfgffiO. 3 aiiH^* 

ttl8. 6l*%Tfc?fc<> PBAi:XAa:&6 O'er 



[0 110] 

l H-NMRX^h;Px-^ (CDC Is) 5 
0 ppm (Si -CHa) 

1. 6ppm (-CO-CHj-CHi- -0-CH 2 
-CHi.-) 

2. 3ppm (-CO-CH2-) 
4. 1 ppm (-O-CH2-) 

[0 111] £U0ilfc#e, BfB«>»¥»*»fll4 2 

0 oo#y '>n**>«|«|*##yxxr*^*-^ 

(A-i) fcfl^an*] iWB6hfc 

[0 112] #£J60H2~4 

[0 113] ft snfc@fttt«fflco#Km S6ffi££ 

MRX^ (CDC 1 3) ?<5<I0 ppmlCS i - 

cHi0»jR*sLfc. a±©^t*6, *tven«*4 
»c^-r*¥^» : P***T*Bfa©#y ->d 

^t*UXXf^y*HV (A-l) 

[0114] 
«4] 
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(13) 



®Bfl¥4-3 04 2 2 4 



23 



24 



% 




/ 


- ote m ft 








WL 




96 


AD 


BD 


XA 


Xd 


xc 


* S 




Sijft? 


ft ¥ % 


W 


(?) 


(?) 


(?) 


w 


l?J 


& 125 


aft iffi 


^«ft 


7f T 1 


l 


350 


265 


5 50 


0 


0 


2 6.7 


0.3 9 


18.6 


420 0 


2 


443 


360 


44 


0 


0 


56.0 


0.3 0 


2.2 


200 0 


3 


350 


287 


0 


225 


0 


3 8.7 


0.2 8 


1 1.3 


29 00 


4 


3 50 


28 5 


0 


0 


62 


4 9.9 


0.3 5 


4.0 


2250 



[0 115] £JKffl5 

AD 3 5 0 g, B D 2 9 0 g&J;£XYA 4 5 0 g£KJ& 

0. 0 5g£iOA> X£g£ft*IC±tf lmmHgflg 

[0116] nen&BHuRima. *ssgffi2 9. 5 

fcJtf&ffiO. 3 6&WU *fc*©4r-f#lR : p*lr* 
1117. 2lfi%T*ofc e PBAiYA<!:£6 O^T 

[0 117] 

l H-NMR^^h^r-* (CDC 1 3) (5 
0 p pm (S i -CHa) 

1. 6ppm (-CO- CH: -CHz_-, -O-CH2 
-CHt_-) 

2. 3ppm (-CO-CH2-) * 



* 4. 1 p pm (-O-CH2 -) 

[0 118] BUOJlfcjfcS. &TO#TS3 8 0 0© 

m&?i?*-)v (A-i) fcaasn*] «t»6tifc 

[0 119] ^JS^6-8 

# [0 12 0] ft &n&Hfltttt*®*B£fc Kffifc* 
RX^£ (CDC Is) TtfilOppmKSi-C 

tt#'JxXf^J?t^ [fi^T^*-^ (A-l) 

[0 12 1] 
[*5] 









- <r> 


ttffl ft 








J5K 


to 


« 


AD 

W 


BD 

(?) 


YA 
(?) 


YB 

(?) 


YC 
(?) 


* & 




Si** 
fMlft 

(St*) 


ft ¥ *n 

» * • 


5 


350 


290 


4 50 


0 


0 


2 9.5 


0.3 6 


1 7.2 


3800 


b 


443 


394 


45 


0 


0 


5 6.1 


0.29 


2.3 


2000 


7 


350 


308 


0 


62 


0 


4 9.9 


0.2 8 


4.0 


2250 


8 


35 0 


308 


0 


0 


2 50 


3 7.4 


0.3 3 


1 1.9 


300 0 



[0122] mm 

mm, &m&&mmmx.its.&mzHD 5 3 

0g, EC 3 9 6 g*J;tfXA 5 5 0 gSftii*, 3 6 
Cfh7^fVyD^y^>0. 0 5g*JD*, 2 1 

Aj£U<fc? fcflrjSW* 6 5 - 1 0 mm H g (DMQ T"?x 
[0 12 3] ft&ttfcB#«Mttt. *KSffi2 7. 3 



50 



17. Oll%T^ofCo PHC£:XA<>:£6 OtTS 
&LTfeW#tt»^ter2fflJC»«t--5>OI^L, ± 

B®BttttlMli6 0tT^-tt*tttab&. 
[0 124] 

l H-NMRX"<£ hJ|^r-£ (CDC 1 1) 6 
0 p pm (SI -CHs) 

1. 35ppm (-OCOO-CH 2 CH 2 -CH2_-) 
1. 6ppm (-OCOO-CHi-CH*-) 
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(14) 



ftH¥4-3 04 2 24 



25 



26 



4. 0 5 ppm (-OCOO-CH*-) 
[0 12 5] K±© S¥^ : ffi4 1 1 0® 

Bf H<Z># 'J * n+tfHMte** 'J A h 

ji- mit 1 ?-?*-* (a- 2) fcfl^sti*] ##e>n 

[0 12 6] 0~1 2 

[0 12 7] ft6n&BfMK«R«>*MHi. &«3<fc* 



b)l> (CDC Is) TSfflO ppmfcS I - C 

[0 12 8] 
[*6] 







- <D 1 
















hD 


EC 


XA 


XB 


XC 










n 


W 


W 


W 


(?) 


(?) 


& 1ifi 


ffir 




» * ft 


9 


530 


396 


5 50 


0 


0 


2 7.3 


0.1 


1 7.0 


411 0 


10 


43 0 


306 


45 


0 


0 


5 6.1 


0.1 


2.9 


20 00 


11 


530 


383 


0 


225 


0 


3 8.6 


0.1 


10.0 


2900 


12 


530 


3 62 


0 


0 


62 


50.1 


0.1 


3.5 


2240 



[0129] fmmis 

[0 13 0] HKtt£±tf#OT*«Afcfi* 
SfcHD 530 EC390 g*<fctfYA4 3 9 g£ 
tt&*. S&tCrh^^V^D^+^^^O. 0 5g 

S:JnA, 2 1 otTSjej&r^x^i/^u^-^**^ 

0* WOTS thj£tl<tto fePMl* 6 5-10 mmH g 

[0131] ften&B#K«Ra. *isaffi3 2. 1 

15. 2fift%Tfco/t. PHCiYAi*6 0t:T?il 
[0 13 2] 

l H-NMRX^ hJPr-^ (CDC 1 3) 5 
0 p pm (SI -CHa) 

1. 3 5ppm (-OCOO-CH 2 CH 2 -CH2.-) 
1. 6ppm (-OCOO-CH2-CH2-) 



4. 1 ppm (-OCOO-CH2-) 
[0 13 3] EU0 *¥JWfF14 1 1 00 

* m$h^*-^ (a- 3) cfi^ans] #ti&n 

[0 134] ^JSCTl 4-1 6 

* 7 y T-©^ft t«fflT*£WttWI«l 1 

3ic*H-*tH«K:LT, *n*nafH«»a«iifc. 

50 [0 13 5] #&nfc@»««JS©*KSffi, Kffifeck 

tt^fnt>6 or^-aKtt&su *& i h-nm 

RX^? Y)V (CDC 1 3) TdfflOppmlCS i -C 

h 3 <D&w**btz 0 a±©;:fc*6, -th-en, ^7 

fMT#U*-**-h3>*-* W^S?*-* (A- 

3) tcfi^snsi jw»6nftj:t3Wiwi/&. 

[0 136] 
»7] 
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(15) 



fW4-3 0 4 2 2 4 



21 



28 





■ 


£ / -v 


- <0 ffi ffl & 






A 


to 


to 

tftS 


HD 


EC 


YA 


Yti 


YC 


•Ac fi£ 




"* Ws J 


& ^ 
























W 


(') 


(?) 


(?) 


w 


£ 11 




afi» 


» * s 


13 


530 


390 


439 


0 


0 


3 2.1 


0.1 


1 5.2 


350 0 


14 


552 


38 2 


54 


0 


0 


5 6.1 


0.1 


2.9 


20 0 0 


15 


423 


297 


0 


75 


0 


4 6.8 


0.1 


5.0 


2 400 


16 


353 


248 


0 


0 


150 


40.1 


0.1 


10.3 


2 800 



[0 13 7] ##091 

AD 3 3 2 g, BD2 6 5 g^WZA4 5 g£££|g 

Ktfca*. a*««ns 2 1 o , CT*rt-r«*fcjiwvK: 

h£U<1lo fc^Tf h 7 < V 7n ^ * > 0 . 
0 5g£jJU;L X$*£ft4fc±tflmmHg©*?ST 

[0138] #^n^a^tiatt> *&sffi5 6. o 
*j;i««io. 3 3**u sfc-tfl^atJitTtta 

«2. 9ii%*?feoL PBAfcZAfc£6 01C-CB 
[0 13 9] 

l H-NMRX^ Y)V<r-$ (CDC la) 6 
Oppm (Si -CH 3 ) 

1. 6ppm (-CO-CH1-CH2.-, -O-CH2 
-CHi_-) 

2. 3ppm (-CO-CH2-) 

4. 1 ppm (-O-CH2-) 

[0 14 0] &±<DZti)*t>, $Vi'U*D->mtf±m 
<&H»*«J*T*R¥$# : f*2 0 0 O0#l)XX7^ 

[0 14 1] ##0if2 

ft#«, iME«-*J;tf5MMf*«A&K«»fcHD2 8 
7g, EC199gfccktfZA5 4g£ttii*, S&fc 
rh9<y^n#*5/^>0. 0 5g$M> 2 10 

£ft < ft o JMMW* ^5-10mmHg © JBSTTX* 
[0 14 2] ffetl&B(MKttRB. *S6Sfli5 6. 0 

£<tt;®ffio. i**u *&*oy-f*niT*(r*tt 

5. Oil^^ofco PHC<hZA<h£6 O'CTfl^ 

©B*ttfc«tt6 0tT5-ft*tt*Ml/fc. 
[0143] 

l H-NMRX^h^r-^ (CDCh) (5 
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a-**-^*-**, si oic^rt^D, ph ?u*>74 )VJ**imtVTm*Jz, #enfc*s££ 

aFt, SOrTRjSStirfc. 3 0X8*T©«i*i<l ^ [0 1 5 7] Jt«fcW6~8 
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